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ABSTRACT 


The werlands in the Baja Cialifornia peninsula can be thought o( as biological islands 
because they are surrounded by an and environment. Also, because of the small area anti 
regular exposure of the wetlands to catiistrophic floods, endemic species are rare. I he oasis 
of San Jose del (iabo is close to the ocean, but the water has relatively low levels of salinity. 
This otisis is the remnant of a sm;dl river that existed at the beginning of this century but 
which dried up from anthropogenic causes and increasing aritlity in the region. Since this 
oasis is in one of the major tourist clevelo|sments m Mexico, the at|uiter will be affected in 
the future because of unregulated use to satisfy needs of tourism and of the increasing 
jsopulation. T he objective of our study is to document the lloristic composition of the 
wetlaiul to serve as future reference. Our checklist contains I 09 taxa of vascular plants. Of 
these, 78 (7 I ''¥) are herbs (annuals and perennials). Only 4 (.T/ ) of the taxa are uniformly 
distribtited in the ,s() hectares of this studv (lb hectares of which are water). 

Ki;v\x'()RI)s: Oases, Baja Calitornia, Flora 


RI-SLIMEN 


I.os luimeelales de Baja (California Sur pueden eonsiderarse islas bioloi^icas debido a que 
con SLis relativaiYienre elevados niveles de luimedad se enciientran rodeados de cerritorios 
aridos; sin embargo, debido a la baja superlicie ejue presentan y la exposicion a inundaciones 
carastroheas, su composicion Horfstica es pobre en endemismos. FI oasis de San jose del 
Cabo se encuentra proximo al mar, pero la inrrusiiHi de agua salobre es baja. Fste oasis es el 
illcimo vestigio de nn rfo exisrenre rodavfa a principios de esre siglo, que se seed debido a 
caiisas anrropdgenas e incremento de la aridez en esra region. Debido a qiie este se encuencra 
denrro de uno zona de los grandes desarrollo ciirfstico de Mexico, el acniJero cpie lo abastece 
sera afeccado en los anos proximos debido a la sobreextraccion de agua para sacislacer las 
demandas del tnrismo y de la poblacion en exiTaiusidn. Id objerivo del presence esrudio es 
docLimencar la composicion florfstica actual en este oasis de modo cjiie sirva como reierencia 
para el futuro. FI listado anexo comprende 109 taxa de plantas vasciilares, de esras el 7<S 
{1\^7() son herbaceas (anuales y perennes), pero stdo el 1 (3/^) estan unilormemente 
distribuidos en las 30 hectareas consideradas en esce estudio (16 de ellas son de agua). 
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ter. This is because of low rainfall and also the small number of permanent 
waterways (spring, seeps, pools, rivers, lakes) and reservoirs, some of which 
are locally called “pozas” or “oases” (Escurra et al. 1988; Grismer and 
McGuire 199.^). Additional causes of the aridity are the predominance of 
coarse-textured soils that favor water percolation, the high levels of evapo¬ 
ration from the soil, the lack of high mountains, and the narrowness of the 
peninsula, which provides little surface area for hydrological basins. Some 
authors, such as Axelrod (1979) and Murphy (198.3), suggested an evolv¬ 
ing climate on the peninsula. 1 his change has allowed the climate to vary 
from a mesic subtropical environment through most of the Tertiary to the 
current xerophytic environment. If true, the oa.ses could be interpreted as 
relict and disjunct mesic habitats. 

The biological relevance of these small areas is in their biotic composi¬ 
tion, which can be found only in jslaces with constantly available water, in 
mesic habitats outside the xeric peninsula, or on mountain tops where tem¬ 
peratures are cooler and precipitation is greater than in the surrounding 
desert. The social and economical importance of these areas is obvious. 

Currently, there are dozens of oases in the peninsula, some of them iso¬ 
lated and others grouped. Some of the best known are San Ignacio (27°23'N, 

1 12‘’32'W,elev. 15 

Purfsima (26° lO'N 


19 ' W, 


1 12°()7'W,elev. 150 m), Mulege (26°53'N, 1 12°()2'W. 


elev. 2 m). Las Pocitas system (around 24°30'N, 1 1 1°()()'W, elev. lOO to 
1 50 m), and San Jose del Cabo (23°03'N, l()9°4r\V, elev. 1 m). Some of 
these are close to the ocean; others are fed by water from the nearest moun¬ 
tains or by springs. There are no geo-hydrological studies from which to 
determine their dynamics. 

Other wetlands, oases, or estuaries have vanished in the last few decades, 
some because of water extraction in the hydrological basins to satisfy in¬ 
creasing demands of the local populations. It is possible that the tlisappear- 
ance of wetlands has been exacerbated by the combination of these de¬ 
mands with the natural process of increased aridity in the region (Axelrod 
1979; Spaulding and (jraumlich 1 986). Such wetlands include Todos Santos 

(23°27'N, 1 10° 18'W, elev. 5 m), Santiago (23°28'N, 109' 

m), and Santa Agueda (27°18'N, 1 1 2°2 1 'W, elev. 2.30 m). 


42'W 


have been wetlands centuries ago, e.g., El Carrizal (23°51'N, 1 10°1()'W, 


35'W. 


Lugo et al. (1988) pointed out, in a general classihcation of the.se areas, 
that because of the catastrophic floods and ecological limitations of such 
environment they have a low species richness, or low 1.3 diversity, com- 
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pared to adjacent habitats. Because of the catastrophic floods, the wetlands 
also have a relatively young structure. Moreover, they are influenced by 
certain environmental factors that seem to regulate the structure and other 
processes in the plant groups. Among these factors are the periodicity of 
floods and droughts, the kinetic energy of the water, the predominance of 
the water flux, and the nutrient concentration in the soil. The fundamental 
niche for each species in the wetlands could be affected to a large degree by 
water dynamics and nutrient factors. 

Cowardin et al. (1979) proposed a hierarchical system of classification 
for wetlands that was based on water regimen, water chemistry, and soil 


types. Each oasis can be considered a pcilusty 'ine system if it is less than 2 m 
deep, or a lacustrim system if deeper, if we assume that the water flows 
slowly and has a small surface area. Using this same classification, these 
must be designated as “forested wetlands” if palms dominate physiogno- 
mically, or as “emergent wetlands” if cattails {Typhct), reeds, and forbs are 

dominant. 

In addition to the desire to preserve these communities for both ecologi¬ 
cal and socioeconomic reasons, the study of their plant composition is basic 
to the proposal of legislation for their use and management. 

Vegetation around the San Jose del Cabo oasis, according the Mexican 
official chart of vegetation (INEGl 19S1), corresponds to the sarcocaulescent 
scrub. Shreve and Wiggins (19b4) and Wiggins (1980) recognized this 
area as a disjointed segment of the Sonoran Desert inside the Cape Region. 
The oasis is physiognomically dominated by the sky-duster palm, 
Washingtonia roh/zsta, an endemic species occupying riverside and stream 
banks in the southern half of the peninsula. In the past, this palm probably 
was widespread inland where moisture in the soil was relatively high. To¬ 
day, these lands are occupied by abandoned or presently cultivated fields 
and secondary vegetation. In natural conditions, the ground cover could 
change dramatically according to the incidence of catastrophic floods, which 

seem to occur at least once each dec ade. 

Our objective was to compile a floristic list of the higher plants growing 
in the vicinity of the San Jose del Ciabo oasis. This list can serve as a baseline 
reference for additional studies seeking to record quality changes in the 
vegetation over time. The work was a part of a proposal for legislation to 
designate this community as a protected area. Such a designation was made 
by state legislation in 1993. 


METHODS 


J 


oasis to collect plants. The oasis was crossed by foot along its river’s edge. 
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The river consists of a strip of sutiiratetl soil of variable width. We esti¬ 
mated a surface of abotit seven hectares for this area. About 16 hectares of 
water were traversed by boar to collect ac-piatic plants. 

S|secimens collected are housed in the herbarium of the (ientro de 
Investii^aciones Biol6i;icas (11(JB). References used for identification were 
Cjould and Moran (I9(SI), Lot et al. (1986), Shreve and Wieiims (1961), 
and Wi,u L,Mns (1 980). A checklist was devised beginninL^ with our first field 
trip. It was considered complete after the third trip when no additional 
species were found. I he life form of each species was noted based on the 
references cited above. Relative abundance was determinetl by usiiii^ the 
density and distribution I'lattern shown in 'fable I. Finally, because adja¬ 
cent land has been used for intensive a^M'iculture, a projsortion of the cur¬ 
rent flora came from weeds associated primarily with the crops. Usini^ in¬ 
formation from the references and voucher sisecimens collected elsewhere 
m the state and peninsula, we classified each ta.xon of the flora as either 
indigenous or non-indieenous. 

C » 


i)i;scRiPTi()\ oi- i iii; OASIS 


Fhe San Jose del (iabo oasis is at 23°94'N and l()9'^ ll'W at the south¬ 
ern tip of the Mexican state of Baja California Sur. Accordint; to (larcfa 
(197 3), the Koe|')isen climate formula is BW(h')w(e). The climate is very 
dry and very hot, with a mean annual total precipitation (25 years) of 260 
mm. 1 i^Liit 1 shows the i]shic location of the oasis. 

'Fhe oasis is separated from the ocean (Ciulf of California) by a 4() m 
sandbar. Hie water level in the oasis is i'>artiallv reeulated by hydrostatic 
forces of the tides, but intrusion of salt water is small. 

I he borders of this oasis (and others of the Sonoran Desert) seem to be 
tillwicll tile 1 deltiiil increasinit aridity durine recent millennia 

^ c ^ c 

(Van Devender 1990). In addition to depletion of the aquifer, occasional 
floods from the uplands are sometimes so violent that the oasis is almost 
swept clean. After such floods, the Mora recovers but the conformation of the 
oasis is altered to some extent. Presently, water covers almost 16 hectares. 

W 


I ABU I. AbiiruLiiKc crirrra iisod lor iIk- \ as6Lilar [slants ol rhe vSaii Joso de l (aiho oasis. V.iluc- \.\ has 
^vroatt r domiiianct'((-•Nciliiatcd .is trocjiRMU y, c oborruro and lu i^hr) ih.m value- \. .Sec appendix. 


Population 

Density 


Disi ri l>iii ion 


Krv n lar 


(.Ilimped 


Low 


xxxx 


XX 


XXX 


X 
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Fig. 1 . Ceograi^hical location ofthe San Jose del Cabo oasis at the southern eiul of the Baja 
C'alitornia peninsula, Mexico (upper). Oelimitation of the oasis in relation to its suburbs 

(lower). 
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Nelson (1921) noted, in 1905—190d, the existence ol the “San Jose River,” 
a stream that arose from a spring about 1 km upland and Howed into a 
freshwater “lagoon (the current oasis), which supported a Hourishing agri¬ 
cultural area of around 300 hectares. The human population, then, was 
estimated to be 16()(). Rice and sugarcane were some of the more promi¬ 
nent crops because of their high water recjuirements. 

C.urrently, this oasis is in one of the more important tourist develoj')- 
ments in Mexico, Los Cabos. There are around 6000 hotel rooms, each 
with a potential consumption of'dOO to 500 liters day ' when occupied. 
There is also consumption for domestic purpose by almost 35,000 inhabit¬ 
ants. Reuse of water is highly recommended but not yet developed. 

At first, water to .satisfy this demand came entirely from wells, all of 
them in the watershed of the oasis. In 1992 an acjueduct, which gathers the 
water ptimped by several wells, some in agricultural valleys upland, was 
com|sleted to satisfy requirements of both tourists and inhabitants. It has a 
How of 2()0() to 3000 liters minute '. T his expenditure is higher than re¬ 
covery by the acjuifer and will inevitably drain it. 


Cl IliCKI.l.S'l' 


We d i d 


^ ^ ^ ^ I ^ ^ ^ 

Palms, cattails, and reeds have an irregular distribution along the river’s 


edee. 

o 


In the attached checklist, each entry is followed by its corresponding life 
form, abundance, and whether it is native or non-indigenous. Table 2 sum¬ 
marizes the life forms of the 109 taxa of vascular plants of tliis oasis. Most 
of them, 7<S (7 1 %), are annual or perennial herbs; 13(1 2%) are shrubs or 
trees, and 18(1 6%) belong to other life forms. 

Table 3 gives the relative abundance of the species of the checklist. Only 

four (3.6(7) taxa have an abundance pattern of high density and regular 

distribution, marked in the catalog as XXXX; these are Wcish'ni^touui ro- 

hiistii, lyf^hci clon/iiiyeiisis. Bdcofht iiKDiiiieri , and Phray^uiites cinstrulh. Most of 

the species, 80 (73.4(7), show a pattern of low density and regular distri¬ 
bution, marked XX. 

There is a notable difference between this oasis and the northern ones in 
the iseninsula. This one has a low number of date palms, Phoo/ix cLictylifera, 
a species introduced into the oases of the j^eninsula as a food resource by 
Spanish missionaries in the l6th and 17th centuries. This species survives 
now as feral groves or with minimal management. 

Our work establishes the distribution of several taxa not known before 
for this latitude on the peninsula, i.e., Echnioiloriis herteroi, Kostahtzkui 
Phyla nicha. Riiellia ni/rndata, Riancx pulcbey, and Xauthi/nu sty//i)iari//ni ^ all 
known in wetlands from 4" to the north or in those tropical areas. 
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TamU' 2. Life forms of the vascular plants in the oasis of San Jose del Cabo, Baja California Sur. 


Life* forms 

No. of taxa 

Percentapa^ 

Trees (Tr) 

1 


Shrubs(Sh) 

9 

8.26 

l^erennial herbs (Ph) 

11 

3^.64 

Annuals (An) 

37 


Hydrophytes + Aquatics (Aq) 

7 

6.i3 

• 

Vines (Vi) 

10 

9.17 

Parasites (Pa) 

1 

0.91 

dotal 

loy 

1 ()().()() 


Tabi.i- 

3. Class! heat ion 

of the taxa of vascular plants 

according 

<!%> 

to their 

relative abundance in the oases 

of San 

Jose del Oabo, Baja (ailifornia Sur. See Table 

1 and api 

'lendix. 


Abundance 

code 

number 

of taxa 

percentage 

1 


(xxxx) 

1 


3.66 

2 


(xxx) 

cS 


7. vi 

A 

*) 

* 


(xx) 

SO 


73.10 

1 


(X) 

1 


I 5.60 




i; 109 


2 I 00.00 


Only 49 (44.9%) of the species in this oasis are natives (in the appendix 
marked N). The remaining 60 (55.1%) are non-indigenotis species indica¬ 
tive of early successional stages or clearly introduced weeds (marked IW) 
coming from cultivated fields or disturbed areas, such as Aviaranthus 
fimhriatus, Argemone ochroUi/a/, Cyuodon dactylon. Dcfctyloctminni aegyptkimi. 
Datura itioxia, Perityle caiifor)iica, and Sida xantii. 

This implies that the wetland has been changed from its original struc¬ 
ture. The main sources of disturbances are the agricultural use of the adja¬ 
cent land, the cutting down of the sky duster jsalm for support and roofing 
of rustic “palapas,” and the severe Hoods regularly affecting the oasis. All 
these provide niches for species typical of early succesional stages. An addi¬ 
tional clue to support this statement is the number of species tied to high 
levels of humidity (pointed out here as “acjuatics ” f Aq], of which there are 

only seven [6.43%})- 

Because of the proximity of the ocean to this wetland, one might expect 
the presence of any of the five mangroves native to the Baja California 
peninsula, but there are none. For Baja California Hastings et al. (1972) 
and Wiggins (1980) identified Ariceiiiiia germinans^ the uncommon 
Conocarpas erecta, Lagiincidaria ractniaui^ the more inland Mayteuas 
phyllanthoides, and Rbizophora mangle, some of which occur even in higher 
latitudes in the peninsula up to Bahfa de los Angeles at 29°0()'N. 
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A possible explanation h)r the absence ot mangroves in this wetland is 
itiven by Alvarez-L()pe/, (I 9H(S) and Lti^'o et al.( 197(S). Manj^roves i^row in 
wartTi waters of low kinetic eners^y with hitthly predictable cycles. In tro|si- 
cal latitudes, they ti;row in water with low salinity. In subtro|sical latitutles, 
they are linketl to hitthly saline water, a condition not prevailinit here. 

I'roni the types of freshwater vee;etation in Mexico, Rzedowski (197(S) 
cited the "|’)opal,” “tular,” and '‘carrizal ” as those occurrint; in hot and tem¬ 
perature climates, ddiese last two are poorly represented in this oasis 
because ol the dominance of. Phni^ii/ites ci/zslrdlis. Si'/rpus a///cr/u/////s. 'iyp/.hi 

and other monocotyledons. Floatint; and submersed species are 
not dominant here. Pataiuo^doii is a widespread acjuatic form in the penin¬ 
sula, but it is absent from the oasis. 


(( ),\(;li'si()ns 


C'li'ismer and McCiuire (199.7) studied 31 oases in the central Baja (Cali¬ 
fornia peninsula. Because each has its own physical and bioloitical features, 
each rec|uires its own characterization. Ezcurra et al. (19HS) studied the 
flora and phytoi^eoitraphy of 17 oases m the hyper-arid zone of the Sonoran 
Desert, almost all in natural condition, d’hey reported only 26 s|'iecies of 
vascular plants, none endemic. Most of these (3 1 ^7 ) are taxa tiistributed in 
northwestern Mexico and southwestern United States, d’he hemicryp- 
tophytes (perennial herbs with their perennatin^i; buds at the soil surface) 
were the dominant life forms (58%). k’eliter (1980) studied life forms in 
several oases of the Sonoran Desert. He found 195 taxa, 5 4% of them annu¬ 
als. 'Idle life form spectrum found in our checklist is consistent with such 
results, but dominance of these probably is a si^n of disturbance, since 28 
of our annuals (73-7% ) are considered as introduced weeds. 

Rzedowski (1978) indicated, in Mexico, that aitricultural and industrial 
activities aiul water demand for domestic use have affected acpiatic com¬ 
munities more than any other plant community type, d'he geo,ttraphic po¬ 
sition of San Jose del Cabo oasis, i.e., within the trojucs, and the permanent 
nature of the water would seem enough to allow a richer flora than that 
found. Undoubtedly, human disturbance, e.tt., clearin^t; of channels, dredc^- 
in^, fumigation against mosquitoes, fires, sewage flow, and cutting down 
palms have modified the original plant composition drastically, contribut¬ 
ing to modification of both composition and structure. 

Additional evidence of disturbance in this place is the analysis of the 
associated fauna. Nelson (1921) t]uoted lor this oasis the endemic rice mouse 
{Oyyzoiuys on/esi var. pe)ii)is//lcir}s), which Alvarez-Castaheda (1991) consid¬ 
ered to be now extinct. 

This oasis is a community which has largely lost its original comiiosi- 
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tion. Its existence is threatened unless the extraction of water is re^uilatetl 
in its watershed and the water is recycled after treatment for nonpotable 
use. Today, the oasis is an informal park where tourists go for a stroll. Our 
report tepresents one of the last opportunities for studying these special 
communities of the Baja California and the Sonoran Desert. 


ACK NOWI.Ii D( i M I^N'tS 


This study was done with the funds of the formet Delegat ion SEDESOL 
of Baja California Sur and the project “Estado Actual y Potential de 
Aprovechamiento de los Oasis del Noroeste Mexicano” (SIMAC 94/MA- 
001) granted to Dra. Laura Arriaga, CIBNOR. The authors are indebted to 
Thomas F. Daniel for encouratrement anti editorial aid. Thanks also to Ellis 
Glazier for helji with the English language text. 
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Annoratec! checklist of the vegetation of the San Jose tiel Chiho oasis, I'iaja California Stir, Mexico. 


F am i 1 y/S pec i e s 

M O N ()(:OTY L F DC) N F S 

Alismataceae 

L.F. 

Abundance 

Residence 

lichniodor/LS herterni (Spreng.) 
Fassett 

MDL 1 502 

Arecaceae 

Aq 

X 

N 

dhotf//x i/i/ctH/fen/ L. 

No Voucher 

dr 

XX 

IW 

\Vc/slj///^lo}/ia ro/jz/sta Wendell 

No Voucher 

C5( 1 m me 1 i n aceae 

dr 

XXX X 

N 

CumniLlnu dhnithil(dui Del. 

JLLL 009 i 

b " 

(A peraceae 

Ph 

XX 

N 

C ]'/}f}7/s dudins I . M. Johnston 
JLLL 01 10 

Ph 

XX 

N 

len/x L.C.. Rich. 

JLI.L 01 W 

Ph 

XX 

N 

C\pt;rz/s pnnglai H ri tt. 

MDL 1 180 

Ph 

XX 

N 

CypevHS S|s. 

JLLL 00-^5 

Ph 

XX 

N 

Eleochi/vis parishii Britt. 

RDC 1729 

Ph 

XX 

N 

Scirp/zs cinivriCiinHs Pers. 

MDL Li89,RDC 1099 

Aq 

XX 

N 

Scirp/zs iczhlonziczzz (C,. A. Mey) 

See Lid. 

Ph 

XX 

N 


RDC 172 s 
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Lemnaccao 


Li'ii/ih/ cn'tiiiniociuihs Welw. 

ILl.l, 60 lO 

* 

Niiiaclaccac 

Al) 

XX 

N 

Ni//i/.\ fHin'iHii L. 

|LLL (^\ M 

%■ 

lyphaccac 

A(| 

XXX 

N 

7) l^hii iiofniHj^oi\is Pers. 

Kix: 2 v; 

Poaccac 

Ac, 

XXXX 

N 

Ariniili) iitfthix I.. 

MDL ^)9<S, 999 

Sh 

XX 

IW 

CLiichrKs ciridyi\ L. 

Kix: i-’o^ 

Ph 

XX 

IW 

Chlori.y rir^jld Swarrz 

MDL 1192 

An 

XX 

IW 

Csutnlnu (L.) I'^cTS. 

No voiit Ikt 

Ph 

XX 

IW 

Di/L{]l(H'tcfii/n)j h'H})i (L.) 

Ik-ativ. 

Rix: nos 

An 

X 

IW' 

D/j^/fdr/d iihdns (Rctx.) Korl 
JLIJ. 6090 

An 

XX 

N 

Disticisli.s spiuitd (L.) Circ'CMU* 

)LLL 60S1 

• 

Ph 

XX 

N 

Wuhlenih r’^id niicnhpDifui (1X2) 
Kunt li 

MDI. l-i79, Rix: nil 

An 

XX 

N 

ju/yp/n’cisCi )L\ Rackli 

Rix: 17 1<S 

Ph 

XX 

N 

Wispiilnui Sw. 

JLLL 61 n 

An 

XX 

1 \x/ 

Phyiisi^niilcs dn^twills I rin. 

No VOLK Ikt 

P<)tani()t;ot<)iiacc*ac 

Sh 

XXXX 

N 

R/ippij fujyiti))id I.. 

MDL n 

DICO PYLPDONIkS 

Acaiuhaccac 

Ac, 

XX 

N 

l'J\t)\iyui iff/hyiijld (\6ilil.) I-^cts. 

)LU. 6092 

Ph 

XX 

1 \X' 

Rlullui IlllllhljtJ Kliiu/.i- 

)l,l,], 6001 

^ ' 

Amaraiithacoac* 

Ph 

XX 

N 

A //h/ydnfl)/i\ pffihyijiiis (26rr.) 
Hrruh. 

MDL 1 PS 

An 

X 

IXX^ 

A>fun\ni!h/is spinos/is L. 

Rix: n6 

An 

XX 

IW 

I'yochcls/d /NUyy/ipld (L.) Mocj. 

Ph 

XXX 

IW 


Rix; 170 
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Apiaceae 

A[) '/Nm leptolybylhnn (Pers.) Ph 

F. Muell. 

MDL 1 177 

RryNgi/nfi luistuytiilohinu . An 

luss. ex Delar 

JLLL 6121 

A s c 1 e p i ad acc ae 

Cryptostaghi grcnidiloiiu (Roxb.) Vi 

R. Br. 

RDC 1706 

Cyfhnub/ni [hihfieri (S. Wats.) Vi 

S. F. Blake 

JLLL 6119 

Boraginaceae 

Col den ia iiispidcita Pli 

1. M. Johnston 

MDL 1472 

Ueliotropinui cnyciSScivicnni L. Ph 

RDC 45^ 

Heliotyopi/nn nhtcyostacbyuiu Ph 

(DC.) Hemsl. 

JLLL 6123 

Chenopodiaceae 

/\ tyiplex hayclaycinci {Bench.) S h 

D. Dietr. subsp. haydaycinii 
MDL 1462 

Cbenopodinni innhyosiaides L. An 

RDC 1712 

Cbenopodiiini muydie L. An 

MDL 1469 


C ap par i d ace ae 

Cleome luted Hook, subsp. 
janes a (Tidesrr.) Macbr. 

JLLL 6122 

(4)mpositae 

Atnhyasid dmhyasiaides (C2iv.) 
Payne 
JLLL 6120 

Ambyasid ianleytijlayd DCL 
MDL 1497 
Astey exilis Ell. 

JLLL 6105 

Bdcchdyis glntinasd Pers. 

RDC 1715 

Bide ns dnyed (Ait.) Sheri 1. 

MDL 1495 

Canyzd bandyiensis (L.) Oonquisc 

MDL 1488 

Ecliptd pyastydtd (L.) L. 

JLLL 6102 

Eficelid cdlifoynicd Nutt. 

MDL 150 s 


An 


XX 


An 


Ph 


An 


An 


An 


An 


Ph 


Ph 


IW 

IW 



IW 

IW 

IW 


IW 

IW 

IW 




IW 


IW 




iW 

IW 

IW 


IW 
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ai/pf! hiok'tri 

MDI. 

An 

X 

N 

.WiiLh'dthvix Xcnifii A. (ira\ 

MDi. 

An 

X 

N 

l\r]//lt Hrnrh. 

RDC 

An 

XX 

IW 

i\r)f/li uz/rcj Rose- 
MOL 1 'SOO 

An 

XX 

IW 

SdlCC/i) S|>. 

iVini. mo 

Ph 

XX 

1\V 

S(>}iih//.\ dU rjicus L. 

)I0J. 60^0 

An 

X 

IW 

fotucufd.sj A-Ciray 

ILLL 0()7S 

Sh 

XX 

N 

Xinithmifi \tyin)un'un)i 1.. 

iVlDI. 1 |70 

( Ar urhitaccau 

An 

XX 

IVv' 

(0/c7/w/ 7 r.hrcMih. 

ex Spat li. 

Rix: mo 

Vi 

XX 

1W 

/,////./ tijhd\i(Li(L! (L.) (ayun. 

var. DitcyniCilij (apun. ex Rose 
iVlDL 1 ISS 

Vi 

X 

I w 

iWddidyihCii clhiyiiuHi/ L. 

RIX, 1711, ILLP (,12 1 

• 

(’oiivol viilaeeae 

Vi 

XX 

N 

Cn\iiiij i,i))ilh\tyi\ ^Ainck. 

MDL 1 ICS'S 

Pa 

X 

N 

llioniuij sp. 

JLI,I, 01 10 

Vi 

X 

IW 

jWcn-cii/hi (iiihniiujiiliii ( 1 ..) 1 lallier 

II.I.I, 6I()‘) 

* 

laiphorhiaccai.' 

Vi 

XX 

N 

C.iiiliiii ijlil'ii'iui/n MiH'l 1.-Ari;. 
ex ix;. 

RDC roo 

Sh 

XX 

IW 

lii/j'liiiyhij Uiioil’l>\lL: hciith. 

Ph 

XX 

IW 

/\/</////v 1.. 

No voucher 

(lentianaceae 

Sh 

X 

IW 

I'jistuDLi ^XiiltJtnni (L.) (iriseh. 

Rix: ros 

Ph 

XX 

N 

Lahiatae 

SjIvIcI Braiuleuee 

t" 

Rix:1^00 

l.euiimiiiosae 

Sh 

XX 

N 

( 'cnnhn'i/lhi I'llldUi Benrh. 

jVIDI, 1 IS^ 

Vi 

XXX 

iN 

Cyi^tiiLniii niuiiij 1 ,. 

RDC 1 7 1 S 

Ph 

xx 

I \X^ 

Sifl//uh{ (L.) Beiith. 

Ph 

XX 

N 
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Phciscohis atropiirpnn'KS Scsse An 

Moe. 

MDl l49f 

Rhyncho.sjj mninfui (L.) DC. Vi 

JI.I.L 6106 

Loganiaceae 

B/nhllejii cyntiniiiidtjs A. (iray Sh 

JLLL 60"^6 

Lvtrhaceae 

Affiffii/fiiif anxineif Rottb. Ph 

JLLL 6077 

Malvaceae 


Ah/di I(j}i DiLcnuivi (Link) Sweet Ph 

MDL I l2^ 

Ahutilo)! sp. An 

MDL 112') 

iiifSsypiUDi hLirbcuLnsL L. Sh 

MDL ISOS 

/hrhstnitId crispd (L.) Brizicky I^li 

RISC I69S 

Unrsjord/i/ dLitd (S. Wats.) Ph 

A. Cirav 
JLLL 6079 

Kostcietzkyd JcpnsSii (L.) Pli 

O. Blanch. Fryxell tS: Cates 

JIJ.L 6096 

iWdlviiUrii))! coronidULlcliduiiui Ph 

(L.) Garcke 

MDL 1463 

Sidd yhn}}il)il<did L. Ph 

MDL 14 41 

S 'uld XiOitii A. Gray Ph 

MDL 1 S06 


SpbdeyiilcL’d dnihi^dd A. Gray var. An 
d)nl)'ignd A. Gray 
JLLL 6111 

Sphdyyiilccii dfdhi^/ui A. Gray var. An 
;Y>.c/£ tv/e ( M nn ik I. M. 

Johnston) Kearney 

JLLL 60(S0 

Nyctaginaceae 

Bmyhdr/i/ rou/fitc/ Mill. Ph 

ILLL 607 1 


Polygon aceae 

Polyy^fd/df// bydyo/dpcyoidcs Michx. 

MDL 1 i iO 

R/ndex jddihey L. 

JLLL 609S 


Ac| 

Ph 


Onag raceae 

Cjd//yd jhiyriflnyci Douglas xx 

ex 1 look. 

)LLL 61 1<S 




N 

N 








XX 


XX 


XX 


XX 


IW 

IW 

IW 

N 





IW 

IW 

IW 




XX 


XXX 



1W 

N 

N 

N 
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octoViilris (jac'c].) 

Ph 

XXX 

N 

Raven 

RDC 1697 

1 ju hi '/ ic/ jhp! fj/i!a (K u n rh) 

An 

XXX 

N 

Raven subsp. pLpliudas 

) LbL 6060 

Paj^aveniceac 

Arii^cnunie oihritU'i/cj Sweet 

An 

XX 

IW 

)LbL 605 s 

Plumb a^n i n ac e ae 

suiNcIcns I.. 

Ph 

XX 

N 

MOL 1 115 

Portiilacacceae 

Pi>rt!iLia\! piloSii L. 

An 

XX 

IW 

MDL bl29 

Pin'tiiLiiWi ].. 

An 

XX 

IW 

MDL 1 l sO 

l^r i mil lace ae 

AUii^iiUis i/rrtfj\/.\ L. 

Ph 

X 

IW 

ILLI. 6077 

Riibiaceae 

UoNsloNij jnNjrui Rose 

An 

X 

IW 

RDC 16^0 

Salicaceae 

Pffj)//l//.\ Inmof/t// S. Wars 

\x 

XX 

N 

RDC |7 7S 

Si/f/x LisioUph benth. 

’IV 

XX 

N 

MDL 1 \ s7 

Sc r () p h 11 1 a r i ace ae 

BjLujhi n/oNfiitri (L.) Wettst. 

Ph 

xxxx 

N 

|LLL 612 1 

^' 

Solanaceae 

Dijf/n\{ niitXLi Mill. 

An 

XX 

IW 

MDL 1 l9S 

Nicofic/Hi/ R. Ciraham 

Sh 

XX 

IW 

No voLieher 

Nicftt 'icifhi ty '!}i^n}i()ph\'lli{ Dunal 

An 

XX 

IW 

)LLL 60(>(t 

Ph\Siilis i'ru.ssijidiLi benth. 

An 

XX 

IW 

MDL 1 501 

Si)Lin/iff^ fii^riiju A. C'lray 

An 

XX 

I w 

MDL 1 i27 

Verbeiiaceae 

PI)yLi Small 

An 

XX 

1 w 

jlJ.L 6101 

Vitaceae 

Cissns tyipdhitii (L.) L. 

Vi 

XXX 

N 
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L. F. = Life Form Abundance 
Tr. Tree (See Tables 1 3) 

Sh. Shrub 

Ph. Perennial herbs 

An. Annuals 

Aej. At|Liacics/Hydr()j')hytes 

Vi. Vines (annuals i woody) 

Pa. Parasites 


Residence 

IW - I nr rod need/Weed 
N = Native 


Collectors’ names: (All of the specimens are housed at the HCdB herbarium) 


Jose Luis Leon de la Lux 
Miguel Domfnguez Leon 


JLLL: 

MDL; 

RDC: Raymundo Domfnguez (iadena 
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